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I •• ,rtf cr ®,m 01 D! COtmftIG ".Aft D M ,ur:.. 
,tJ.ID ,AllfnM rtAlCI!ft If .. .. • ,. • .. If '* .. " .. .. • " ... If 
II. D71Cf 01 AIU or JlArn cttmte ftAt! .t}i Tiji l'Ai'~ 
LllIt! l'A'" ll.~ ,u.lI1Cttm, .. .. '* .. .. .. • •• • .. .. '* '* .. .... JO 
.. '* • .. • • .. • .. .. '* .. .. 
. .. .. .. 
.. .. '* .. .. '* .. '* .. • 
Y. .'EeT Ui r~.,;,m...J~1al m.r*~taJf lctrym '* • '* •• '* ... " 
fl. 11 V 11' 80 UftCt or Ictm'01m O!'l t~~~t,;!AC,.:"rrl. '* '* •• ... ,. 
.,u. 11 'UO URCl (,J? mfMft 01 e,s. Mtl 811tt ACflfm '*. '*. 1.0 
'.tIt. ~t or S!X .IlIft\, ~~:IO C'I !Ot! Aim 1m,t'llJ 
'IIIClBtS • '* • .. '* .. '* • .. .. .. .. •• .. • " .. .. '* '* • '* ... Ja1 
D. .11!Cf rJI 401 01 lOOt I'!IURU ..... 1/1 " " .. .. '* .. " '* .. '*. III 
1. II1lCf a litl '.Ill l'ceT'IJ-IC.:tBG 01 fl11Ht:A.m "till!l '* ... ., 
" 
~ ~. 
1. mlCf (I tal! ..t.1lt)l!IC. 01 nu~ cemr.~ ~'H fII sJI. 
tAHlal JdmU~IDI &Ua'LIS mtA!!'::: n SVMtM~lon a 
IUM:t:JWt'f fLl'l'C~! .......,," '" " • " • .. • • • • • •• II 
.. " 
). ftI Wfl1C!' rtI "R!:Ot'$ ADtt1'rOS 01 fit CC"t'rTllO NTI Of 
lA_LIS "'Allt) II 'fi:lt P'PR!tM-'tttll't r'ArrJt ca~.naz:ol 
ru~ • , , , ., " .. " .. II " .. " •• t " .. If " .. " " " • 
II. mWFmet £It. Itmtn: DIIM!JOOO ~ntA't ~i !illt ecUtn!1G 
lAt. rN "'J..mdXOlIII SAVIa mrAm II 'AW::t.r;. 
Fft'. nPlll eeaW'fTCI rtAICU:rt;fS 41 ••• " It " ...... " '6 
,. tmr .'m' (;f. C'O''t"1'iW ow !ti! Cot.,IIG f.J7t\ f1F sJL.61'HIOlIU 
8AIPW l'.'fAt.lt !1'1'..Af'rur-,:Ud 'Arll eeal"nct 
1tA:1C~ .... ., " , , ., " .. , " " It ..... " " ., ...... "" II 
..... 11"108 ., "~_' ~1a'" tat .~ \e 
___ .. -.. or '"" ~ ... bhoMaU" 't# \be 1M' tJne d ...... 
.. of *- ..... u... _ ....... ~ -t ... __ .Ut ..... sa \he 
~1a of V. ~ .,. ._k1!te fa JIiInIl •• ...,. \w.... na. 
_MIla. .., _". ..... ml ___ C'ItleV •• t.,. b .." ........... 
and "1' • o~ ,.... .. of the tcd,tlal til .... S.1 _-"*'1cIa fer u. .. 
4tlM .. "toa. fMap t-. ....... 1 • ., _.., t_ 4Utel'Uf; \1MWNt, .. 
b~.l ..... J1at,1MoI nnl'"" .1118 .... Aft --117 _". 
.1taflaI", 'Ulat ta, ...n .15 ..... _. wi .......... "lr.S.~"" . 
• ".,. to ....... ___ • _.,.. uan..,.,. (a...-lDt lf1i7). It» 
.. thltl bU. i.M' W.,..ts. .. tbe ... boll_ of wn-. -.... fit ... 
.. of .. 'ao1udect ..,. t.be ....... 'Ii" of .* ........ u... .... 
"", atapola:t.* 01 data 'M nt .. toe .... ~ __ ..-1 .... 
flU1,. •• ,s. .. ___ ..,...,. -ftIIC ......... "'. 1»14 tor a .......,. of 
al1..- .". -I' .., 1Ml.t_ ..... 11."1 .... __ , .... ,beat .... 
""t_ ~.... lR 1. p ..... stG'.,'UlefttoN, t.be bieehnlul 
~h 1tJ iuael1 .~ '-aN aD fade ...... IAU .. ot tM •• jp.au of 
.... 1 ..... _1iAoUM. !M -JoHtv of \be l~l.tlOlW cae blJ elY .. 
1 
I 
irM .. et i.. ata '""patl (1} \hoM ......... -1tJ1 \be .tabo111M., 
lU1lOI'II. ud (I) W1t.h the __ \)0.118 or ,be '~OI hat_ 
..... ,be .,.1:1 ... ' ...... 1a ,. b~U7 et .... r ....... 
.... tMM OOM4Jnd.n, _~ .. __ bolS._. TbQ .... "'J'iMd 1 .... 
• lueteal _perl ..... fit iaJ'buq (1'30). Is. .t.u.t ... tbat ___ 
"len. baa U ........ u, b1P .... of llIte1pu ........... to. ,...u, 
t_t.l~ aft1' tUft... 5,... ,., the,. _. bed ...... 1' .t .. 
•• ",,\j,,, 1_" .. t1&l UtAt ,btl ..,.. taol_ 1A . ,.. .... 1 .,., .. 
01 Mr\l.,..te, tbe &.- .~, 8Q" ..,. lew (letkJ<. uw.). C)1ooearo. 
.,.... ud ... ~ aot.lvtttd, 1Q '*"'tftlar, !:left ~ 10* to -. 
ltJqJo la • .-\oM tuD nOl':llfll It_,. ~....... (~~u.r aid ~~ 
1'~). ~rt 1\ bile no.dJ.J ...... (WelJlbRM •• n) \hat. t..u-
£loa'1_ of 'aul' ....... w'th tdeh ~,,:tou or ~,." .. ".,. 
aol.Mtlde (D'I) ftI.tW ta 'MS." _W" lo ~lM .. l ...... _. 
Wftftw. ...... awQ).u Nl ___ .0At1 .... b7 Potter •• ~le (19S1). 
,.. .. H .. 1_ ot .. .t,. "o\tel''' bill .... Sa_ ..... __ 1 .... \ilia, 1.-
., .saU" ........... ao\ ..,..,. ...... tM ~'1_ 01 __ 1 
, ..... at ,~ .... w:tv. ............ U*:r I'et.......... ~. 1951). 
!be eft ... ·ot ".qul.at.10D aM tonUs.t.t.oa n'" ri'l Jdttl' ....... 
~ .. teU_. 
, .... 
(It, ...... 
_ .. laN) .!I'B!~."1.., 
~illiiit. 
-1_ DlI 
laoU .. W..,.. 
• Ill,. 
) 
~nIl (l~lt.,. lahl.el', ie1l¥, Uo¥4 a. '''rs.bloh, 1".,) ud 111 ...... 
ri~' ( ..... , * .. _111 ami Both, 19$1) .s.o ..... ta et1aC1iB .... ,bolla 
that iohe td".~ of .. '_1' .. 11 tnu. 1ul_1atc lM)1IItaa, an 
pb.JW1eaU1 qui. dUteftfttJ 1.' ....... of bOnal 11ft' _l~. r ....... 
u\oOboDllm .... 1\1zte t,. t .. hoUlqH 01 ~;h·Uat ., -17 , ... 
,...1 t.e ...... \10 ... t.lt.tle aeCftD' I ... t. 41ft •• __ Sa _161,,1. 
_PII01\,. obHl'Wd.l& nYu.1q ... 114 "'latel' WOft, ~1k nISI) 
.ta .... \ ~ U .. o ... 1w,_ ... ~ tv ~. ,.U,*\1_ la •• Sa 
.... I" t1M_ ot .... ,.. lit ,:he Ino. .~. 1llo ~l" ., .... u. ia 
.l~ the ___ tal looa'Uee of ..".. a_ • .., .. ia ·\bItuU OJ' 1ft ... 
... lat.i ... e~'i_ot ~ .... 1M8 ___ • 
~ oJ .... _..,. .~., Ie". _to _1.\4,.. ........ , 
•• 01 ...... I'epo"'" ., .,.._ 1.- 1ewlt ia ,~ '~J boI'tmr, l' SIt 
___ at '* .... lew •• ~'1" 18 ~o ''''., • ,.dHt.lJ Iced 
... s. ., ..... 1, nlPlJ Il;yMlplAl , .. (rot .... , 1""'. la uas.a 
..... ri.tu. M aU .. 1D ...... o\fie". 1\ __ , -.108_.111, .. 
' .. tbe ~bftiMl ........ , .... "'",whleh .. , aU.-at "--
0 ..... lit • __ ~'b .. ami luMltt~ta\e' t,P' (~ .. ta, 1,,,'1). 
1ft "_S_ em pnMia Mtabolu., .1~ \\lM:I'8 .". .. to 
,.... •• hlP ,...1", I. _.Mlu, and, 1ft t ...... of _ ....... 
cu. .. , M. :POI' .t. \be ..,. .. of .. ral lto4J' UN_ (aU •• I', 19S1). Ie 
,In_ .1iM _,.~b Iuaoallc aM .......... __ .b4Wn he,. ... \0 be 
_n .ft1 ... 'MA nOlW1 11 ... 1.~'4q .. no .. w.t~ ,ue. 
pntosa, ~p itt. no 80n actiw t.kaa r.tal 11ftI' in \~t. ftS.*,' 
(z..calk, F •• ,Wttteld and ~te~OQ. 1,bI). Til1t 1ad1catetl 'hi' 
'" DiDO ... 14 u~ bJ ~ \u_ 1e • ~...." ,. .. w to ~ __ 
_ \bel' t.baa to .. ~'S4 t~ t •• U ....... ,.<IM pbUe of 
prGtau. ___ U_ ." 'be ltr¥olftd 1ft 'tNt •• ,.1 '''''Ol'M\lea. 
A ahtt7 wS;\ta.n ..... lou hU bOD .. -. lit ... ar. ... 
(l~)'a 'llfhloh t:be 0. .... ,. ~N'* ... 0"", to J.,ap)I ~ •• 
te apleea r ... t.IIIIIIO,....riac • ., .".la=..t.. Ceu ... .,..1 ... gt ,_ 
lJapb.clrlNmJo. _" fo\m4 to \tit GO mo_ •• tt". sa 1._"poatta,: ra4u-
•• tt ... al.aat_ or ,11ot. 1.0 f4'o\elfJ ,JaG "" .. 111 t,. &tq .t ,_ .uat .. 
th .... ttN_lh ........ '" lDtao' .1d_lIt ~ aM of al,01De .. ,taka b7 
l7aPb .... ,,.,.. \0 be leo_ tMft tJ-.a' or 'be ~ .. ~ .. " .. C .... 
'b4tq .DCI 4.......... 1fn). , ........ 0'*" .. __ IIOW 1a OODPIr1III 
!! ".- to Jt .U!! ..,...U b7 Mf*'" t,1M_. AMtm.nat1ea l!4 lat.led 
,,.,.1- ..,. atm.., \1a1Iee \. at. t_rifJI 11ft .. ""M" ""1'" 18 ta. 
1Il00.-\1_ 1$ ....,. P .... tn \be ink .ral 11ft ... p"'te1n up to 
ftl~ ... n an. adld.idnNt,toa. ..... .. , "be ..... 1.,.. a~ 
.. Ut4nel' 8 •. tt. "_ ~ .dalal.ift'l~. \0 _rit1 • ... ~ 
(tntt1a, ~ e.._"1It r ..... t •• U&ck, lHO)' Oa ,- Aba .. JU4, 
",..,.u. ,tn_, •• ..mtload ' .... 1 .. 17 •• _ MeA t0aA4 t.o t,,. ... aeta: ... 
u.a .ral1i_ .. 14 , ...... 1iN ~u (~alk, I' •• , WV1.W 
.M s\ep---, 1,...). t ....... ' .. 1M __ .~ t __ , tM vuealar 1OJ'lf4A 
of * _, .pI ... a 1& .... 11' "1'1" •. 1, "'-MiDi or.4J w • ftpfJl. of 
atMmt. fl • .uu.t.,. •• 44 \hi, t..itte a_boliC "'tn" of t.M ~l' '10M 
18 ~_b1 clJ01llatOl7 ~ftt .. (Ia.....uc. WVlelA. St.P ..... 

























































































































































































































































































!bIJ aN' (i) *~I' c.-1iic .,..U:t.u'",oo, ('> tiM aiD: fMtor, and 
(J) tlol"Mnlll tntl.-- (Sh1lt1i:lll, U4S). 
!be r l .... t fll t.bN_, 'he pnper PH'» eOMUtutl_, 1 •• at .. 
~ require .... Qe •• 1. of the b""o~l 4eftle,.., of tM 'tlU'lowa 
.,.s.. lr .... pt.S.b~ to .pomenewa .... 17 ... \mO.... .... .. 1". l' IIl1lh\ 1Nt 
.. 11 at tJiupoia\ to __ ., dhtl-'toD ____ ~it'1b'l1t, aM la-
c....... !be 1.~ of .aaaQ' \WlICt:rt s. _t .. "fleoticm 01 .t4e .... 10 
".""ild.lit1 ala.. u. tor \bat. _,tel', of aU,bol' .t thtlt O\be,. .0 t ...... . 
It ia -"11 ..... 1IIft tfJt ,he ...... \0 wMell 'toM thftG 'aot,o" appl'Ol4h au 0,.1_ ... lat,touhl, \0 eaoh ether. Thi t .ar 0_ .... _ of thee. rMte_ 
'., M p .... ntwlthtnrt. .~J7 t~r ._14)~'. 
'!'be "",.ond nqull'~~'; ,be ollk, OJ' .x.tMc~meo'.l, t&<lt.ort. 
Mnallr tn._1tte!l\hI'OUp tM clk t4 tho ~0t~... It hU bMft .boIIa '-
.. ,PI'H_nt in ... " tUMftij lM\et\ni ..... ". daDd, t,~. tlplHa •• 
"",.OU,OCS, thftu,b It .... DOt PH. thl'Our,b t&. plat •• (Ande"ont, l'hS). 
'.wI' mm.tnc 01 ldtb-t'Qll!lOl'W'naala ,.~ tryt ... le • • t l.dw-tu.,. ., •• 
... fted17 l0w0Nd ~l)e w-r 1MS.... ~'" It b.U .1M He .... 
__ .. ltAble 1:» ..... Uhl _;:.n-n'. tt., \he p."'1tt ..... pt,U,s.lt",. .t t. . 
f.-U.l.fiialU not alMft4 lIJ t.n.. nan!,,,,. , ........ le. feekl" Run!n, 
of hi""t:I\III.,...t.ND .l ,0.,.. to' t.-lee of low-t. ....... , ... 111 CIA 1t1qreft t.he 
t_icleMe 01 """rr'mtlOn 1ft bIQtU,a. A 1 __ 1M r,.. &.) .-l" cent to .).1 
pe .. e_t.. It.- t.he t ...... auI"Md _lee •• u·o .'d to .tl'8itl " 1.-1.-
-l'I"1tt'lf ttw 1&111t tan ••• , ttle .,t.1*'1,., .~ t~ '..X11,h 11lC 1deftOe 
... 14 .'Nl,ft A coat",l ... ''ha hleb 1Belde •• 1IU tolloWK tor fl .. 
., 
., 
ce_Nt1_ a ...... _ otteet t,.. tM t_t.e,.~ -lo uoeet.o ... 
(M'toe .. , 1914 am 19U3). 
". ...... lal1M of the _lit taot.o,. t.o 'ft1"UlND tlae tnqueatrlr' __ 
noted. It. dUI .... Ina t.tlIICtr Yl,... -1al1 ift 1 .... "~t..tftlY 10tc la ...... 
pttrie4. &uaNp\l'ble alO. ,.,..e1.tfttt thl. r •• t.r ebor\lr after bll'tb trU1 
__ 1., ••• ,., _ .... sa M ....... '.,. _'hi lak.r tlJ'V'fi4Jd tM ~ 
~l 1~ ta ~m.. ~11J \b .... ~ 1.'~.fiifllt.nwd 1a \lie 
...... of .., ..... p1ud al1,.., ._ \hie _.,bme$ to. _ ...... u.... 
a IdeM ale ... ~ tbat., .. 1_ -taa elf_l_ 0ft17 in nuoeptlbla 
Aa1M, .... 1I11k ..... itt alao .pendt'" f.... panSew,lar t ..... (AMe~. 
1ft'). !beN ~"lM .... \bJ Pt1aJ7 ... SA -W.oa • ebdlal'1t, to 
la ... _ 911'U lnteo'tono bU .... __ ned_ 
'''117', \be Iao...al inll ... twa • _the .. -.n., ~1tle 
.,ten .. tbe ......... fit .~ ... ,.,~. The ., ... tift. 
....... to Wht4l'l ',M .... do ........ rete,.. ..... , .. ""l'Opme. 
Of bHtoftal late ..... an tho tW~ of ... and bia ..... .ra 
taw. 1'1,) to U1J. ttat. "1BIO,. .e. lION :t~ ... ~1_ tbU ia l1ICIID-
....... , .. 1_ alld tha' tM t_",- or ,,..,,.. 08114 be NCltoalb' ~ 
'" .-Ji.Io,- (lttd:*1A. l,aJ). the .-"Uoal ...... III ... .., '_l'N'$ 
tit, _le at .. 1Mt to .t~ to ~C1t u .... 1ft ,,'Va"- .1 •• by 
~plal.t'- t4........ At. t1m "-•• \~ ............. t\tl, 
~lJ bH&ue t ...... s. 'wed .. ,. .. ,.. nffl:etlen'Uy hoNJqf!O\Jlt tor 
INm_la. tuaoti_ of title , ... ,lant«l tu... _..,..,. 111 1911. no-
•• ded 1ft obte,1D1DIaD biot_nee of ., PI" ... fa .. tn~ dba _lee 
1t1\Ja ~ ..... lIJplanta or flW:J1aa\UIrue t .. 4la , .. lee. 
• 
Wtit "- __ • at \ba 18.lat1_ of ,~ _t.,...... lMa_ ... 
18 1'''., "" .... ~ .. _ppeal'aDM of _"17 t\1llOf'O in _le mee ~ 
.. 1", tbteA o~. 1ft t._ loU.iAI .... It. ... o_loto~ --bllaW 
that ,be ... ,onee 1n .,. f4 "ttt.reM. _toMS- ... 11\ tUnc\. ftla'1~ \0 t. 1.1 ..... of ... ", , __ .. 1a u.. ooU..poadlDl f .. 1M. The on,l.l 
U4er~"t.a.l_ ... \bat ,z. llKtldeMe ... 'nahd .1M .. ~ .. t.he 
_-,to ~ptlbl11_ fIJI t. _watm. .... .. , wit.h ,_ dlMOftJ'7 or tnt 
mlk latl_ (11t~ ..... I'''), 1\ .. neliM4w.'lih1. 1_~ •• 
eqalb .. ~ .. \M ....... 1" ud poteao;y of tN: _, ..... ala. ,_ 
-ltJ)3, ~. la 19h1, ab--.l t.Mt ~_lR of tbe 0)1 atalD 
.llk WI_ tD\o RaJA Ct .. leI (1 lIN' .. lMiMIIH' ,Jal'l&to .... 
tlte la"er 1 •• blP , .. ,. ."'lawlib 60 i.e 1O,.....m. ... ~. 
!be ..-a1 -,U.;'ioM del':lWd ta. 1D1'Hd.1B1. 1'_'* ... ..., .... 
_ad be ........ _ .... -1_17 -taaUioaat. 1ft •• _.li.bl~ 'he elt ... of 
'\b,.. PI18I7 facion tor :---17 ~""1PI'IH18 ill atee ........ , the 
4·1ff!.cul\1 .. 1r.Wol_ b ~nSD1ns \bit .\\1N an4 .... n' .f'~ fMc'hn 
til .... 1 .. .m1. aN...... "'1Ma~1_ et u. t~ Mkt ~I' 
o.,u.t.t .. 18 .''-p'lq to ... "' ... , the ~ taCf'U. 1M ..-t.u 
.... tltQ'Uoa. not""11 1Jl¥el.s 1ft ...... 181 t.M ..... 'lU.l11" at. 
t.btt ,,... a'M, _, _t. aIM .... ,...,....., Wl ..... tIM _rimll 
tmdooJia ......... _ ..... ~'1)tt _ tM t~$J_l~. In 
•• u.,\toa. t.bI1dlk ,..wI', ... , ... tundt ... b.""WIOI" to .0_ los-
... "-1M, u .'-We of ,...,. .. \1011, 1& othen, i' ct1ea eNt 111 tee. 
I.U~ ....... ',.... 'S-UV, ~1 , .... a1Mo eM" ..,. 
tan_ .. a'" to tM 41tttnltt_ of ~. ~l ••• 
, 
~ tN •. tvall7 OCGv1at tao"-" 111 t.WIOI"1, ... 1a, 
5ttlald.., 18 19i.tS. __ .. be toll_1Af ob •• rw'\S,cm,. 
!be ,_at.ltat,l,. .1P40M .t t.be .:,ro\>u. aft t.r rna 
elMl', ;artleu141'17 1. nt.reaee \.0 t.he s.ntenwl.t.2on-
.1d.PII or t •• ,.len .. ~n. _.""'--t • .s 1.0 t1. 
:.laUo_hit> bltWMI\ tho ftQruMl. t.he ~lk ild'l~ •• 
aM '\be ..-t.,-u, de'kmM4 tao\Oft or 'd"~lbl11tJ'. 
lD at.te..,t boN 'beeA •• k 11ft .. co __ .a }> ...... n\a\lon of two 
1~ pia". of 8_.1' ftI .. "b~ 'he ftNt of , ••• c".'~d \be 
ap,lloat.1a of _1~*l '-hA1ti- aM __ pI's..,11:#' ,...uaW to tiloH 
llr1U\l,.t.l_ "hiGh ..... 4l1'Mt.lr COJillM~ w1th ... ,. _takUD • 
... ...ur. \U ~ • ..,. •• bu 40M .eb 14 ..... blt.b \!se ,.. 
41epoas., rae' .... 1aftlWd t.a ... " ~ __ .. ta r...... ~ • 
... 1 .... ., theM fao\on fa ...... ial \0 .. ~l.etIt ..s.n\abG1at of 
--'1', DO ... 1\wl~ ou ......... t,. \Au _"*" .l,OM "",,1'd1 .. u.r 
~ro. ohane- ol.ctM17 • ........., 1IltJ)., 01" taw.l ... " la. u. •• t_l 
, • .r ... " •• 
Ie ... ~ t.U ..... tbltt bstl ... et t'~,. 0\_ .. tbQ ,bit 
~ ,Jn1--1I .dleaM, the· krKMa elt., of t_ .-t~ ill .... ., 
1tnor "'1e~ hu lec:l t ... "$18 ....... ot el*luht.loa c.,..m1ae th. 
1U14t of U. ~ etadocl'l •• ,..M. !bO pt_t.", $A i*nicul&r,Mcaue 
of 1t.. 18._1 "'1'01 ... " tu rut. of to_ ..... riM ., ....... Me 01 
J.a'MJUt.. ror .... _ •• _pluw of .... nu 10M '1M_ .". .... to_ 
t. tne ........ ". , ......... u, \bIN_ thD ." ••• not _~ aft.,. 
~ (Loeh, .... , ~ aad ..... , 1',)1). tMIw s. ..... . 
at. P ...... bGWeft" to ....... tJ1a' ,be bonroae Wl~ ,.\11 ... rna 
.• .., ... endool'i,t18 "'14 __ tNt la, tro. &121 ~pbJ$101o1.1cal .taw of 
., 
Qe __ riaII .m- euob •• tbat pm .. wtth tJa . ,,1wnw eI pttvttart 
u.... ......,., .eJ'UiD ",\141. lml_t. that u. pltvt .. .., -, p1a7 
... pal'l !a ..wit1_ \0' Ua noral ...-ro1 or _"cell .M*",l_. 
-n. .....u.n la'Ienl,.,S._ ot tu pit_." ............ . 
...... iAIa ,.... ....... balt. 1-1'&1 to ....... '" of ,tie I>lt"1'-,,, ft," 
as l~ t. htari \be IN'I'tb f4 .~., ' __ pla"'~1e u4 3ft;. 
~i._Q t. __ ... (Bl •• diot'f, *_.n «ad nt_M, 1'34) •• 1 _ 
_ , ON'G ..... as' Qe ~.'h rate ._ r.J5\oft!l bf alIt. I'm lo'\'M) ut.JIU1.a. 
J.,.., ~h lit tbe J.trHA _ ... __ ... tottfttt \0 b., tQh11ilf.W b7 2lJ-
~ (~,Ufdl). !be -,. _ whtctt IUeh " ... at • • ttect. ___ 
~&nM\~ 
~,.n .... ~ldGnee -7 be 01't .... Whtcb po1ntl!!l \tNrd 
a cU ...... t. .P1'.ltaq Wl-... sa O&J'fl~J.I. _rove JJlINPluM .ft 
__ '-1_" \.nIra\lDl rah wltll the· ~ fl,,"" but., '-Pit. ... 
u.. .. 1KMb' __ t.h, tt ... aeoplM. _,. pi. ~1M(I with ~ 
...... 1_ ni. (~ S ... Ll.ad !laDa, 1'51). the .117....,.., 
...... be_ ......... lM.rp (0.4 to 2.S alll!pua) that tbe ...... 01 
aollllll ~ MJ'IItOM __ .. ". t. tu ~1'1_ "'. B -.1t-
..... l4t. the.., __ ,.OM~. ,1t1d.t.&q ~ en .1" 1)0 lWN1Wd. 
laDI1Uon ., __ ~~~MM .nl~'" .., ~., baa -1M 
........ port.d. (I ....... ___ ..... lJS1). ... q ....... at.1a 
... ~ bet...,. •• Mea f __ te .. " Aft etf.n, t ....... sa ~ 
iF' .. o ........ lIlr .... - ... u..tGd __ ... o_nl •• 1.1. _11 .. 
..... p2uta\))A -'-.17 ......... iAlllata (bitk,llattU7, fttuta, LS, lee, 
01afte .. ~. 1'51). 
n 
.., 
AD ... 11.61' nuq ",~elt. aad "riCM {l,!(J} -7 1nUeat. a 
·,.reoaQ(tOft.- plt.u1t.u'7 co~~lt1on. th4tr •• bU"lorloal o~r1I~_ of t.. uterSe,.~ .. 01 two 8\ .. 1_ ot,.,,_ .. olwt:1ch (u. Au.n" 
.".b) 10 ot' ..... .,.I'!H4 __ • hi f;.'l Inct .... or --J"1 ttbl'oa4e... tbe' 
tewd t.hat tH ..,1DoJ*11e ,.....1 ... 1 .. ,. end ,bit e~ hlpel" til 
tbe Alba., rau 'laD III the ,no,..l ' •• !'bUt .t. ... !n. fJthor chanote.-
ut.i •••• fa u low te"illt,,.. ,.11_" of oftla\1cruuld .. abftontll .\nu 
07Cle, we ... abo .w. 
_ ... or tile .. _ ..... pitas_". nlttlonab1pe, 1t .... .. ite 
J;-lfoINl»le tha\ the ,ltuttar; bee,. .ow ,r __ .utel ."latloub'J' k "_ ... 
deftlo~ ot·bel' ,raa U,. e_hlol .. , ...... ,ftftftJAa. " .. ,., .. 
det1B1te PNOt or • ." euoh ftlatlonehlp crt.v. 
a. eft., ., t.M _'1"0'." ... ""17 -. ..... 1e~t 11 at-
trlwWpJialI"1ll' to their .'!ala"" rtf ... ,.,. alamS de'Mlo_M. !_ 
.I'i_ Wi'" wta~ _ •• ,. --.10_ JA.. ,ftYl_lr .. lteftd \un. bY __ 
..... ,f!JMd .. ~ (1945). St.:ud1M _ tbe _ .. " weft ., .... ill ala •• 
,,.W with .... _~ pJe,.,."1ou he- IhCJIfD U. ..... l\y ot n&tMl' 
.... 1_ ..,. ... ~ ~ to tM appeilUlfa fit ..... ., ...,. 
(C.M ..... l"S). !JWt.aD!! afttoa fit tH ... ,.,.. ... bel1e'tecS ... be 
pflMl'tJ., A. lad ........ , .laM .y .".. .. to .-ltclt Ina t.be pttuIta.., 
tao"' ___ to ... Nt.nM to ....... t aDd ...... :u (leet .. 
• ,.lAtS',195O) .. Ia ~Md uta:&. ","-III' ••• little, it 
MI, -1'7 ,nl1t •• ,S_ .... pI'OlMt'- ie .1M .datal .... "" (o.l'dMl' 
aad iflUte. 1,41). ftte -.o,.m.o ..... I. \ho~ ,. be. OClll:pOMft' fit 
11 
PSWJ'C'. 01' d.oqeort1cOIIw",_ 18 e;1ven alO1'li w1tl'l .rtl'OpJ:l to h1PO~ 
sect<)ea1Hd ,,10 80_ .--17 ertl1ftb iJt .~ (OaJ'dner, 1~40). fhat 
, 
_tro,ena do DOt. act .. luivo~ thr.ugb 'QM U\e~l'1 proc ••• 1ft the. 
p,U."luI"'" .a 0_1"11 b7 r.1nt~ .,.rl.mt.e 1Jl.\halice. )';bea uira_ 
._ applied \0 • 81ut18 ld.,Pple, 1_11.- phUt.nt.~ __ toltBd to .-v 
(Uardwr aDd ~.l1Df 1941). 
n. ..... ft __ et aa1H .'014 Qptat. '" _*l" ,wn. w .1 .... 7 
__ dlao_.... f. ttlo ntbor'. ~~. h-.wr, tMs .... 1PG or etuct.r .. 
-' Moo appl .. t.o \_ , ...... ftJUIJ ."'boU .• of \1 .... rna ca ....... -
.. p1tl~ aloe. n. .. ~ flU bMa .... atllU7 ... ill dekhda1q tt. ft. 
t,1 ... OOIIlHtrt.at.ltmt of ~~blMt.1ttI._'" JA ,1tu.1.\a17 \1 ••• t ... 
_1. ancs f_1. _'- f4 -171ns: ap aM ~lO)loI1Ml coft4ttlou (.loM ... Ud 
*111d .• ,ltS1). Comf1dilrablAt.~ •• bIa ... ,.l&W tor .. he ...,.se 
_'UN 01 JI ~'!JJ •• 100 acid '~t.)'_ luto protein. for ...,1_, bU., 
tluen. •• e1U1Cite, "TPial ,..plrat.t.~ labU.S","_ bel" bee ttnmd t. s. 
Atbit \be v~ot lAbeled Mthi<m!M b1 ~b. s.eli (_1010'1', -l.l.cJdJ 
... 'lot_ .. 1941), WhUe '1 .... M hOG1Mv ~ ,_ .. ,.St • ., .... 111 
~ .... bJ o.lla 01 to_ CIa,..,. ~ .... <iit a_ 0 .... "., 19S1e). 
()tMr ...... '1 ..... ,,,la\s.. .t _ .. .oW.,... .. AT' •• ott-ate aM 
... u,,1tloa _ 4 ...... ,,.,...1 btl ..... _nMC1 lrO'fuwr (~). !he UP"" 
take of ud.DO ...... t.iauM, t.MfttON, .... ,. to .,.ad ~pcm .. SOUI'M 
., .,p •• i\her dSI'Mtlr', .. 1ftdl .... t~ t.twotqb .,...U.OD of reap1rato17 
.,..t.e._ IJlAddltlfm, net ~tlomt of albuatn in obie.en ,11ce .x~rl­
_ate and •• 10. b7 al1.4e4D or p1..- puoIMtlc e;1&nd h • .,. 'been ... ,..,.. 
b7 fl .... (l,S,) aDd ~lD (19Sl), ,.peoti .•• q. 
r .. 1e .t.ce of tbe C,3ii .,.1ft be.,. beea .tmwa ,. uhl.bft A hi. 
1.~ or • .-" tweft, Wbil. the ~ of tr •• ,.la .111 ~ .. 
".10, , ... '_u" wee. "'1'0._ aft .~1a1stA;J"ed. Alao ... tactor 
.,.117 t.N,nIlal""" t. the ,,_af thralp .. .uk of ~ ~*" ta bMD 
.~ to ...... 1&1 t. -"17 "'.1' deftlo~. Th1. l __ tlt;atle sa 
cOt:oenN wt:til ••• ,~t.o"1aw t~ ~ \0 'Uae NM of 1M..,. 
poatloft of C,,\ ald_ •• ld toto ~J"o\eitl J! !1!!! __ • , ...... el ... lI' 
ftlated '" \be .... l.ctpMatr of \aoN. 
!btt pl" ..... labelbtl _,.oStl •• of J~lt.uU .. .,. t1 ••• and tie .. 
t .. ~ 81t. ., .x~ tv_,. .... lAf~ hAw bee. ch.en .s •. 1111 
1.U .... tor •• pneano4t,.._ •• n,," U ' ...... lfl aetabol!lm whioh uellt MOUr-
a t,ho .. t~. IMM tl'LM11 __ 1 la part wlt.b a • .,aruM of Use 
,J'O\e'la-laMU." ",.tlt'l .. of t,'he •• t1 ... II'Ml .-0 gtttu:pa ot e,f! f-.lo, 
OM of \thlohWU act. •• ject.e6 \Q tbe 1dl.k 1rltl __ • 
.. .". of en aM .. II ...... Oft M1IlO eoW ".,.b " pnt.elft 
" '-be t1M_ .... s..t _ .... __ t.1 __ MOthe,. sma .. of \be prolilett. 
'1_111, tt.. ' ....... 1aMl'_ u'PH1'lH 01 o\h •• II ..... .on tnaquent17 
.t.uted haft ben u.l .... tor the P\\l'POIe et 01'1 .. '108. 
ClAml III 
... or .1 ......... C)U ~1. (lUt.tal', 1"S) •• ,. .... ~ 
.\ tJ:w .~. the _jeri .. , ..,. no.l ... I ... tlw ..... -.orial 
taboJatol7 at to. t.o tift .. kl cr .p, t~th '0_ ($f t.he ~le. d.d in 
t.be later _,. .. !IIeu'-_,.. ! tnt-reM_'ten .:t.pI"1~ or our Goler11. T. 
'fell! : .. 10 ( ... ,le:M.ed, t_ter nul'Mf! Clli rea1M) •• ,. .. 1,$0 OQulMt1 
t ... u. Jae_ .. ~l1AbcRtoryJ tbYe al_. lM.id,~ t.be milk I.ow, 
do _t ..... 10' ..... , aad _:re __ tor eo_.rietm wttb \be canett" 
o __ pt.lbt. ell f.-lea. a.. of ,_ ~l"UI CJI t __ 1fcnw ..... 
.. 1_ ., .... to .,ltfqa .... of •••• ot.be .. _, dewlof*1 ttl __ wnUe 
t:a OUI' oolfmJ. Aalt aiM •• ,.. .. ., 1ft ..u aperb_~. 1'heil' d.s..t 0.,.. 
.1eW of ~ 'OIl. bait .~ peUoU od we'" 1M .4 lDlt. up W 
....... " 
!mt.taI1Da!l!ea 
.ltt ... of thNe .. r ... JItIIltU .t a._ "fll"lt ~ ~'t.I1wt-
"17 tfl\he aok: With twfm\J .... aU"I_ of u\r'oet •• ~ 111 a ' ... 1 
of ..... nt.b II1UtltteJt *"la ell, 0_'"1 afttala" .. ~8'C'Hd with 
•• ola 011 a1.... ~..u.. Wft ,s. ..... ttay, 11_ da,.. a .... k. fhe 
~ of .... 1' .. ~ wu ..... a -M41 bJ· ~ Ami L';chenklln (1,40) 
lS 
., 
f.n _teb 0_ ~ at _1\41 of •• 'nifi\ ,." _k ach1aiMfAnd tor alP 
wen \0 ~ __ •• - alU1_1 lnou.no.. (6Pl~"""'.11 SO per ~) 
of -17 IbCW Us e,u _lea, \btl (!oZ' ... p~ k .fJ~l"'_"'l1 .1x\J 
ml0rapau of _tnme per '1fOek. Si .... the PUJ'J)'"" (.'If tlit. • ..-J:fjet'1Mnt. ..... 
por'te4: fiCIn •• t.o _tenal_ 6111 ~ ..... no.J'ma eft._ Wb:1ch elj!ht. arue, \he 
total "-11 ....,..u. ._ lM ... Hd ad \he total poriM ot 1n.1"'1_ 
*nu.. .n. ~r ~ l~'lo_ \If te tM t.1_ or 8_,.u'1oo 1. ,.twa 
1ft , ..... ult.e. 
--"1 !!l. '!!at 
,. .... t. .... MOnti .. eltM .. b; "pltttlOA 011" __ 'breakl .. 
the ... wlth • ;«1t' of bltmt •• t.U!Onh Dot.h r4 UI •• _thode killed t..~ 
• .sale wlth;1A '- .. ~. ~ IdntcllcI ..... w.. ~\1oft • 
• , .. 8Mb ,ttt.dta" ".u"'~'" \.1w &~ .. n ~ rNa t .... 
to ais uS.18 aM -liMe! _" ~l10 .... S.tth toftloa ~lanoe. n. ftl,.hV 
IIif t. ,tande WlJ'itii r~. O.7S to t.e~ a1111~ ••• 
10 ~l" uperi_nw. Vhea!1Oe~ t.1 ...... ~ •• ft Whtob 
oonu~ to 'btl norMU,.. epecll\4t4 *1M f4t.u.'Wl" ~lOf_'*t. 1ft the 
t~. \b:18 \S.M. C().ms1.'.d f)f • ,lee_ 01 aldJJ A;)S.lf'o~d_tel1 t1w l'd.llil-
_~ .... oOldal.,- .... ~ia8 tM 1\1,,1.. 51..-. .. ,.... •• roua 
cmafll •• 1ft 1M .. '1."\1 or ",1. t1 ... ~ld"" -la1.r to the -17 
"lAue _t.Ob it. ."1M, it wS11 .. nt.JTGd to ~I" U __ .., tl .. ~. 
aloM. !Ma a_toe., 't ..... , t .. .. 1a!l !Bm n.ptI.I'1_ata, WA.I butKl OD 
thtt "..t:lMl • ___ '" cU,.'.l.'l_ ... ". \1 .. ,.. ..... ~ftt .1c~h 
ftWt ~1.al 41t11o.1" MIt alee .... ft~ to.,. t. at ''''n'Ml aM 
flabkta, 1"").. 18 u. _I'. or I'iIftflt ~t tbe 10UJII tad beee ... Mel 
16 
.. 
wlt.hla the ,,",0 ..... k. tf!# pu~ .t oo:=pan.aon \be -- obo~ of 
t;u-•• IlH to be .... l'Md -.=-1'1" ;'10. •• , .... 1AU1,..th 1ft the _lM. 
til_. lia» o~~n {f'ea 1.::'<0 _. Area. fbi. \1 •• ~., tl1~"fih. p~~at:lly COftoI' 
t.I:"n1~ « 1'Ud1._nta17 aw.a&'7 duet, w111 be ftt.ft'ed to .. atAA t1n\l8, tbu 
WnI .. 111 a18'O bet ul«t tor tbo fl._ \b#U4t .t'wz M~ ':rM.t~;d ales. ",. 
tlMa-a 4ooo1'1bed .bow ft .... out __ "atte:- fiNt .,np,lnI tt. akf.a troa 
the ~l'17ing •• UWMoue k~r. 'OUl' 01' i1 ... V~ ~ .-17 tUfte, 
or \We \0 remr ~,,,... of .kill, .-11 1'1"_ ,. '1n~le ant.1, w_,.. U$d 1a MOb 
~8U,...tlt. 10 \-be .. ~1.m. ... tIM .!! f1!l.! etteote or b~ .... if. 
4014 u~., oenwpoMd1_ til .. rftJC tu __ 01_1_.; \'it" tor a Cdthl 
.11Mh 
, .... _IVV~ _11 .. ,. lind t~r.l1ou A tt4n4tu'd t1 ••• 
81io1ftc ,"lml,. *'ill8 •• ~. Ii Wier eM or two .. 11e .. wu UNd b .. 
~_.'"H, .,.'MU,., -rxm tM .1M. '.1' _.~&ta Oft IUbwt.a1Wftl 
tl •••• \he elleu .eft taba troa tJlA U .••• i •• KU,,'.ll .... 'the the SkiD. 
!a tbe eAt. of 41&pbl'8;a, •• \vnllr OfU'llmq 'l~ .. n~ •• 11e., omt hilt . t t.. 'l'bolAt .. c~ •• ~ tOT •• o'f4 "...v~,. 
>1ft, .... ,;.1_~ 
ftle t1 ••• lor the d«,_ .. 1.t1 ... Vlao" 1ft \be cute .. com-
p&J"\Mfrt. et .. lan.1 flaek.bleh cofttalMd ....... 11 mlllUt.,. ~l_.rt. 
fbtea.rbouk butt." (.lehtoJ", l"~;) •• ppltmeded with ... _111~ra. e041u~ 
.wel,. ... t< .... i~m,.... :t. de\eR1ata, ,bit J:! . D!ft .tte' of h(t~1 M 
.A lOW v,.ko, ~ to ,~ .m.C"~"_ of M~ 11) a aolut,1M 01 
appftdC1Mteq 10 Jet .. CfJM. .th11 aloohol 1n _tel" _Ii .""PON\e(l to <tr,yMM 
11 
., 
\he upon.-.. 11._1\&1'1 Sldds •• N .itbel: pa;r\141l1 MWn4 .t u.U' 
mWpoint or ~w17 ctutta baUwlt.b \he POUt. or • 41.~_tlQ1 ..ole .. 
tMJ ....... pla .. 4 in ,he nul. 
CM-Mlt 1d.111Ut.61' of Ilinpl't. b1o&rbe8w 'blatt.,. CO$1aiAl .. 
• i.,...l. tJ,)S.laMW t-Ya'~.1d1"f ... plaM4 1a the .1de ana .r '·he 
IU\lVI fllak. 'fldM o~ad ... obtalaK Ire D.tol' ti. L. te.Mn or \M. 
Abbott. tabofttort •• _ .4 .. ,pec!tl0 a.~'Y1trot 11.6 alonollri •• per 
13" .. of dulrlC. lHI • 
.. flute ... '.a plMed lD • ate .. bath _~1uc! at J1.' 
...... Mfttll __ &ftfl _.tea at. OM ~I'd _"y 1' •• o1~tlQiM ;.r I!d.raw. 
Slale the WI ... __ .. .,.l,u.lly -.Wbate4 with. _t.,. of S PH' 
"at. .I"bu ell_ide •• 9S ptd' iIftt. ~pn, t!l4It apt. lIIan .• ftouted a. 
tilled n\b tt.la IU .~ toh .... ,~ 1ft ...-.. to -.lataia \he butt •• 
_._its... ". ~ .t the .Ide al'll we,.. ~. tippee! tat.o the _la 
0 __ ,. \0 tal's..u U. nao1tla. ". Il.s:lal ,I ... 1.liO" 1.~. 
!bI 'fJ1I1 .~.'1 ... of sJJ...u..th,l~ .. oee 111.~ PI" 
.uull~. Ua1nf;·u. data .r St._ a. fa ...... (~) with 1:S:" ... .u-, 
tbia ~ ........ ,...\ft,_ c~matl.~ aM .biMlh1 11. Ii llhu .. 
rafi.e,uf: ____ U:tq) to tou, _un,. f"DIIg':r.' oaot~ 1tlt.b 0.- aDd 
•• ~ .. ....,. .. ,t .. tor Pia tiP.. AlM, JftltalatU:1 Uto ho~r 
p1_'tA'1 ........ ,. with .. l1nal oo •• n-t_t,1cm of ...-hIll m1c~le 
Si"-41...th1oDUat ,. .. UiU ....... _ neulu ,...t1UllJ ..... 1Ial.lt.h 
u.a. fIIlP1fI1lD1 .. .t .... :. ""-~, t ... ~ •. ~""'~ .",.1 ftb-
• ..,.,. ~a\l_. 
11 
Ia U. .Jq')N'1~ on t.he tiff"" of pft'f1oue Mr-. ~fJOt1eal 
CD tt. uptake b1 .k1.o ,1M. tu nract.1ou w.. 1n11,a,W .1~1A ~ 1I1Jal* 
alter _c .. it~ at t.htt _b.lll. l.n tho ~ _lMJl"l_a\a V-.. tu«n ..... 1_ 
Us the ~ .. CQIlIPJ.n.m 01 ,. flaM u. tM f'~t. b1UftoM'- lnaU ... 
at. .... .,.ra'~t .. t.A:'.r\J too tIll-'7.lINt. bet_" laU,IAt.t., ... 
J'MOtloa, depead,- e. t.M ~~. th1t*p ......... 1i1oa" l_ bid 
DO .... rw.ble eI'M" .. -us. .pM_ 4v1,. \lIa ..... t1d .. 11 .. . 
!!Ita~!!f. !f.!i!M ... Id!!k!JI 
rollowiIIC tM tIc.,s.. ,..1'104 (8M 61' •• h~v ..... ,QCWd) ..... 
flat" .. s ft ..... Ina .. l:ta\1\ .. ODO IdUl11tel' of 0.67 .~ (10 i181' out,) 
"~1oh1oaoe'i.e &Q1. (!CA) .,.. to a"" U. ,..C\-leJh n. eont. • .a. fit tM 
tluk won \hd ,nut.~"' w1 \h ~ QIIlb.1nI_ et O.JJ ij teA k • tUft,. 
11111111...,. H ... t.rltv,. tUN_ the ,. w., \b.H contrltlAtted a.t¥1 the .U~ 
Mt4mt. Uqu1,d dHaat.ect rrma u. -hole t.t.._.. tH tUI~ wu ~ft t,.u-
lel'h4 !a tM "'1' ...... 1~ ... ~ u aU 114 •• ~"J" itt. 
dlMribM b7 Vc$bU -ud .... Il10,. ... (~haa, ".1e, S~ aDd .y.,... 1150). 
Att. .. bGlIopDialna, 1t .. M~, _1\1\ 11_.1 atthiq, \0 ,he ~1&1.1 
~_ .... Mdl".Ulli*l, .. "- .~""* ... t. 11.-1d __ m.. !be 
hnoliNdMd t ......... Hc1 _taU with 0.)) J teA 1a Uw ... ---l"J 'the 
tia •• 18 .as. .. Ute t.u.s..a _~ 1JU u-W CUM", Sa ,_ 
....... 1:: ... __ _ 
Alt." ..,.atl... t.u IdU111to,. fit ~ act ... l 'oGl_ a,d~ 
... t.hen adde4 t.o cUuo1w ,,. ~Sa .wrial &lid rl'lM &OJ' absorbed 
-
_t.hlMlM ..... ocu.~ to teA aloM. !btl t:'H"ltfJt.t 1D a .11pt.1J taftSl 
ao1ct.la w1\a pi.1ta1'.V. 11 ... " aMI dsapbap ._.0.-**1. 1 ...... 1' '1.U'b1d1\J 
.., 
wlUl .... HIll -17 t1a.... !wo .... ,. ot ~~ia 1IIII11ee_1' .... 
, ........ , t.u...cs " ~ .. a4d!tl. of .0 _ral ___ ~ &OW 
_'1 \be Mlol' ebeqe... ........ '- tdllllt-.. 01 0.6' I fQl ..... 
..... .... \lit ....... ~ ........ t • .. IMU' .... IU .... e4lwp2ew 
"..s,ttaU_ ., ,....... .'-rlal. ftat ,. 11M 'bac • .vu ..... , .. 
......... 1.14 ~, ad ,bt .-1_ ...... 44*, ..,...1" ..... 
"*""' .... aM \be ........ U,.14de1a.\H .. bit.... 1. aU 01 "-
..... f.a ... wutdnt .............. 1-. la 'bit , ... ,.. ... 1'11 .. ... 
ft • ...., 1d11WtdI. ,.u.«q t.M.tiM1_hi ..... alUU1.ft til • 
.. 111\1_ .... 1 ... II,.. _ tom. ..,14 tD ~W ~N 
.. let (8.11e ..... _ ' ....... , l'J7) ......... \IW .. ~.~,. 
... eft ..... tv ... ,'- ...... .u ........ , .,. ............... 
,. Ud ....... t"'-a ___ • 
At. U. •• #It tala .............. ..,.. ...... .,..W to '''1.". 
- _ ..... link wt.tII \1It a'4 ., ..utloD ....... .., •• ..- __ .. 
"....... fee _Utllt.. of a..i114td .te" ...... a6IIed .. u. Ml.W 
....... 1 "llftd '- ....... 1_ ,_ ~ otbJUe,,"u. ""']a....,.,._ 
- ....... ~, ........ 1 ................ U .... t. ... 
.... '" .. -'Md ., I'"~ ... 01 .. 11 (UI4) 'Wld.ell Iaftl .... "..'pilaU. 
•• lle· ........ Ml.... ,.. ad , .... '-"- tdUt.- fill .,.1U1" .,aU_ f.a 
\eo alUU1 .... fit .te ......... pJ't0l' .. t.M :MIt .... ,_ of 0 ..... os*, 
wtd ... wed t.a .Ulh' ....... ftw .... ,11m .... :thp4 Ad· Ute 
...... taat 1f4'dcl (~71dl111ik"), .... asaa _t.Il$l .......... 4M'4J 
laMled .t.oml, ~ ..... tUtl' tdlUU ........... ,..,.w.._ 
........ "'b .. IdUU' ... ., 04. I ...... WIt .. ., ,. li.) .. a..S, 
10 
., 
... ,.,... ... oleMlJ to ,tie poi.' CIt 1 ..... ~Utt1 of tot. c~ .. 1t.. 
"",tel' oeftt.l'1tqu" thie • .,....'k 'flU 4lao ~ bIto the ,*,HI'. n. 
bMltef' 0 ..... ' .. \ben ... po,*\<ad \-0 '1'J'l"*MI ....... ltatb end t~ ,..u. 
q~*",lta\l_q ta.r • ..,.. vita tib. aid of ~ ,,"*1 tqdnohloric &014 \0 
a ,.atlla ,lanotwt OM and o,..,q_n(;rlnch ""J'9, .u. I_ide botto. 
I'u,rt .. ct"'.b. ... -.p~ ........ With .... __ of ,_twIG Ie. 1. fUw,. 
PI,.". 'leal ._pe ... t.l~ III ___ ,l.u.~' -.Iftd at ,... _~.t,..... nr.. 
... .,1& If .. ~ -1V. A .".."1.-1 .... ,. ._ Q ,SAunal oO'lmttD& _bO. 
lD eacll ave~ .1"", _katnatlou ..... nail Ia J'Al'81lAtl ............ 
.,....., .. 1 ~ ... Ii..., a'Mft. 
, Ie" u.. co_rola _" ftIf. b1 atklfAI teA •• U .. ..", MfOl'O ... 
• ,t.,. tl"s..s u .... ~1ea1aeJ tH ..... had _ d' .. , Oft th4t un \1 _ 
_ 1... la .......... 1J'lft coa". of t.bJ lla ........ o.Wror •• ~ 
... 18 ~,.. a.ned 4~ ~ tM 'WUlltRI~. fhs. wlia,s.u 
aln iliad no ettRt .. the .... u.. _lM. n. .... ,'- ......... tM 
""'''-117 a4bNlft1 ... ......t:do1opoaU7 btoor'po ... _,u........ ft» 
_1_ ._ .,..,. ,.... ,bali 10 pat> Het of t.h~ ".1 ~t.1oa _. t. 
ttte ... latlb11 ... ,_ , ...... 't. _. lu. , .. $ ,. ...... 
~i. !!!!It!!! 
.. flail .... 141 t ... o .... 1Jct c_iKlaI of \UMe ~"".\e 
_ad .. 11 a~& at tbe ooppt.r .. Md_ alt. fit ,. ,..iftN pnv~~ 
-'1 .... , ~ • _, ...... ,._~ ... ,. t .. ....,.. At t.biI po1D\ 
it. .. ...a: ItS.ply _tall" ~ o~ \be ~pr ....... -111 
~ .blob 1a¥o1we .S.-t.1oa tollond '" Pl'Ml,1\atloa &Ad cOW1\iac of 
.. la-l u ,he barl_ 01' .. 141M aulfa .... ( ..... qu,*., 'S."~k1. 
11 
.,..."\1 aJ $_*1', 191.6). theft.tO,.. _.tb04 to~ d1rNt ,latllll· or 
{,be.ttt~. NiaWft .. ebolen. i-.wJ'. to ~1A qantttatl ... , .. 
.. 11 .. c_s,lu·.tlve ... ~lu. it 1t&f\l f1nt '*' .... 17 to .1 ... uttllat~ tM ab-
eorptloa ohtu •• terletlOa of a .... 1' .t ......... la .,. .. to CO'I'NCt tor 
tblt total •• 1111\ fill ~le. 
the _\bod uft4 ~ :hrt'utl_te t.be eoUbt.lnt ~_'UN 1aftlftd t_ 
&doltloa of 1'S'fttn arotm'" ot _rioUi •• oMftC _to,.1.I1 .. to paa.t'1l11 tlartoMtlI 
llMd wlt.h f11 .... "", o0ll'ta1rdftl a e ..... ~ at rUt_ctt ... 
, 
~. Tlda _. pno~ ._ .lao tiI.ted w1t~t>t tnt ... .. pel" sa 
0"1_17 alust .. r.laMM1.a ).6 hDtt~n. bt d~rJ 1ntaa _,. ...... 
par1.Oft .... to" .oR CCilbiIlttWi utM<S of -1\\,14 ~;a~.tl_ (Soptl8l;.j 
Iotl, tetter:""· ~., 1,kI). 1ft aU caN. 'tho lnel lit 11tt~dd 1ft .11;,.1' 
,,~ of planchet .,,,. adjuated to tM _. 4ep\.b. fM .avl •• "lit,. .U-.d to 
... pont. at ,.. ~\.n\ ... ftd tM •. oo .... d. ,. pel' cHt tOMl ( .. tro1) 
"'tnt,., or 1\8 lo~. w.u tben ,lotted .... t_"1on of total .t4ded .btol'1Htr. 
, 
'!be co.trol _lit_ ocuuto<t or J'IluUOIctlft _tbltm1M -10M la •• wt. 
p~ " \otal "\1,,1\, of tbe _tile vthtl" ct .101~ .t. ~ .. obH .... d la 
\be _pen... AU ~lH ..... e~4td to .... ntf1tdent leatth of t1_ to 
11 ...... 1 of •• tbotIRrld oOUllW .rae,.. a_ th1e •• 1'4tpe.t1.ed at 1 •• ", 
~ tOI' each .aple, thto 00l""',... ... e .. to!1lI U't'OI" of J per ~nf, 
or leN. 
It b ~ beN \0 tN11 .. ,., tU •• ~1_ 1e not 
........ U., _ .~ funatton or the toUt _itAt ol _,,*t}Ring ut4.r1al, but. 
alAro do'ptncll em ttt. .'-ncu' pMHfft1.. Th15 .. b:rol.if~t wt. 1n 1$.1'1'" 1 
whieh .1'1 __ \be ~_ dajJflftdtU, •• or 4.0"t,I03 «l'lt ~ aM0I'b1.JC _tttrul 
~ TOTAL ACTIVITY 
,mval 
.,1Ot or DIll' .i.t'tlllTIC. ow M... ec.~l'Uftl. aft OF 
alJ-Li.I!;W ta"ttlOIL"&l IA~ i?!U.4JUtD It 
.'JIOIlTL1I D AUSII:IUJI PLAIfCDm 
laob ,.,.. .,.....". a .. a ..... et ..... ,..,- ..,lee. 
IJ 
"heft U. ~ uplahd oa Sa e1ua11U1l p~ta wlthnt. tUt." S-per. 
',nut npid dNp tA Mt.1,,1ti ... "1tloa of -I')" •• u _.ta ot 41» ...... 
should be boI"M 1a 111. r • .....,.n ... -1. t.hIt .. of va ;:aJatUa p1&. __ 
ritb pa,.,.. 
Ia r1.-. ., •• It .... bfH;),rpt.1on • .,.... obt41Md ..,. addinl s.et.t_ 
d1-_~Clifd.M. an I1VG to:&" 1>o\h t.he al.S,.. aac: papu-ll.Dad ~"'11a 
plancbeW. !be ,Ulht initiAlll'1 •• in .ot1,,1\1 _UwQben (Yip" 2) t .. the 
parat1ba-t1lte" Japer plIachetl U cbaraot.f1.4t.l0 or • p~ reteJ'ftldto 
... 8 .. 1£-IIK".I1\4I:. '01" w1rld_ count. ... , It. .sbo.n h·gt~ •• t.e t.ha.t \bie tAt 
due to ,be fttleet.1oA .of 1Ulg'UlU' n<U.t.1OM 1B\o t_ oo:ym1nftl tub9; IUd thlt 
ttil.. eft .. ... ,natel' \baa...., addtt.1cmal .. It-alll0l'Pf,1od 01" •• tteriftl of 
propel"lr tl~ radktlGUl (b._, 19;1). YOI' ~1 ocnmten aM tbI 
pa,.tl~,.l' e_d.aat,1t»'1, tJlu .trot 1e ~~ ..... 1&, .. nth t.be 
dl., .. !but1oa f'4 uaplA _tartal 1. tblt tl1kr PApa'. 
,. nntta teen 1D 'itttre 2 ..... _. to 'be qttU,.. ¢1UteNftt fo .. 
t_ \'Ifo tn-ot planebe .... "lbu. tlw 1.11 .. " ,.,... .eN .. eou1ftnbl. 
1.owtliA1 eft"" • the ..-duct-loa 1A actlv.tt7 CSw to .. ~ _terta18, .u .... a. 
Ron in llpn J •• 111i1id.MtH 1a la .... pan tiM 'UrS... 1n •• orptiolS 
l:IdWMn dUtoI'Mt _temlll (c~ft W rll\lft 1). 
",. 0 ...... .".,. Sa 111\1N , ., ...... ,_ *"rptlon due to a~ 
UIOUaU or ..u- cu."" ...... "'''''-_ thb _..-Me .. touad to ft .... 
J'IIpructa:u." .-..(.:rpt.10Jl ouw lor .... , of 'hi _tol'tal. tetlt..m 1ft the 
pepe,....11 .. pantll .. ,laM_b. tMfttOft, tt, .rl .. , 1 •• tM1lt1l •• paNt*l1 
11'I'11\1N Q. the 10( q! t.he aetlYit , bG1aa 'UCfd SA tb1. _... ~~l"" the final 










Im-AISOIffICtZ ct •• 'O~~t\!IUCWI. 
ClIne 11 10 ,.atu.-t11wr pa~ ..."lMtt_ planche". 
C .... I. .ttl .1.t_ plam:hew. 












'81 m., t1I V .. uuot;S j:,f·;t:ejas 01 ftl Ct'}'Um:;~ UTI. c,f 5A~¥·I.1S 
fItii"".m 11 1t4'~ V4u.r:I1 •. '" .U3ii;1 rug eOalJAfWI 'UdiC~l~ 
tao. poSAt. u UI. • __ .. ot ten .... lAMa. 
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Ttl! ~ 1"J1 ('i~~;f'·EI {)~ CClt$ftIlfO 11':'1: or :,)s.~t:r;Ci'U:~ 
l~l.IS l'BUJiL~ l~ J'AWllJP.' It.~1 lUll 
Co~tft: !:il,!~ ~~~i Y:I~tiCr .. t$~ 
2i 
tutll 
.,m 0' cona 01 ,al OCJtlll'fllG Mft 1:1 til 
,,,,n-t.llItt 'Autna NICU18 
. , .... ~·INa0 11.0 
, _- ,lI'cSat &1,) 
, -=-lo:l¥ • 6 .... .,.,.!Be "., 
-"lW4 8).0 
, __ c.cJe .,-,0 • 0.1 .... iiCl pO.o 
1. lao .. _1_ ,. .......... _ ..np ., teD ddeJ!!J!dMt.1OM. 
•• Qalo\1.k\ed _ ta. ... .,.,loa .. , Va ."..- of .... 1'1ct 
cill.cirl4e aM C17ct1- an add1t1 ... 
It. .. a180 ., 10_._' to ~ ,,. eft., ., plaQOiwt. ._ 
on \be o .. ctial raw tor .. ,1.,. .... n\ of laMl. _.rial. ". data an 
ii.,. tatabt. II. 1\ U a~ \bat \tM .-.I'ftd _0\1.1'\7 1M ........ 
t.bIt pia." .t .. u <l1lld.D1.abftd. s. ... " .. inc ..... til ..... taate14 fa 
,be pla ...... 1M 1ta .... to tNt ___ .,. to ........ 1Jw e.-1ft, ft. bt 
... \hal le.M thaa • '.0\01' of two. , ... n paottoal ~t t.Iaaet .. ,
"' sa ut ... t.bIt. u. lJatte tor pal*' .na _" ._ wtM. 
tABlB It 
ZPf!C!· cr' Aall 01 P'Pf~ Q~ coa~xlG IATI 
D tf£l 11.11lJ-tli~ tUW'IU ,u~ 
.. ill ,- , 
.. 1iIeb •• ,.,....... ... _ ... _ f'II MIl 
.. pa." -aples. 
, .. ~1 of ,be _It. tee\ecl 1ft t.hl.l ~.1 .. t1_. 'Ute wet ..... 
."....., .a ,., or tho !qdate t...s _ '17h1 at ,... ~t.... a 
ebouW ale ... __ s.o..t tbat ,be t.o\al ~ s)~1....u. •• Sa VIe 
on. • ., .... ~ ., • acI'oaote aDd eM'UilN\etl DO e1181t_. 
QIOUII\ to fJio t.okl_1p, of ."odd .. _.J1al. 
!be cmll pauttoal dUtloel'7 lD -iai u. ,. ..... lJ.Mci ,..,1111 
p~ 1toUd '* t.t obMn.4 w1th wMk •• "',81 __ • elM ... ~ 
tv ,be t11-' .. paper 4D(t U. nut1 .. bac __ 'tft~ Pf'OpeftieIJ of paatllta 
aDd .1~ , •• ctiYit, for .. !ll ..... AfItN.lltol •• U"r-)S " tM.. MtJw.14 
S. appt'OXSa_l¥ ..-t1ftb or tJw.\ t.,. tbe .. 1 .... ,la.a.te. .. ... 1":1 t.he 
Illal .. .,te. ia ...... 1AIl __ 1oA1_ \1~. __ fttf10s..m.1$ "'1ft to 
_ra"t. \aM of \he ,. ... tlt.tl1\eJ' papal' o~1>1_ :&It y.s. of Ita 
l.nrel1ac .t1.\I .. 
)1 
Ft'lmfla""g 
All..".. _.,\1.,lts.. ft_ c:NftOtedto , __ , IS, 1'51, OR tM 
baa" of tM 81.1 481' balf-Ute tor ~J'('''''. 1'51). n. apacUlo 
acttntr of tho Blf-u-.th1atM em 1Ibe ... *ta, ~ ta U. puato. 
tll ... ",.1' pla ......... 2.1 x lOS .01Jll'U PN' atJlllte pe,. ..... le. h 
pluobe_ ... ,. .elrbAld bete. aDd an. t. •• te,. of -u. fs..l -.le -_Sal 
.lId ........ .,.,..t.1 __ 1_ eol'J'8Ote4 t.,. ,he .. tal _1 .... ot -teI1a1 t,. 
t.be ftJ'W ta '1.-. ) (pa •• S). , .. v.. __ Ud \M ... tlb\ ", ~Jaa_ 
.. , ,lie .. lIlU _. aloul&\ed u _.~ ""~ltlalat ~ 
1aH ~ PI" , .. .r tlNw (w.t .. li1lt). t .... u1te .... ...,.... SA 
.... wlllU ... u. teU_lfta t.1:du •• toMt d£not c..,.J'uoa ... 'be .... 
Sta~1 .. 1 •• lpu ... -1'IUd ft' _sa, u. .r"M,. *P ..... 
OUlt., 19)7). 
!'l!l.lI!rz laRldII!tSJ 
raw. 11% pnMftw , ... lW • .,. dew._t1ona ... \hit .,... fit 
labelAtd .t.h&aSM b7 pt.'tal"1, ... ". ad .16 ..... t1Haea, -iDe 
slS-ctr.thl.s._ ., ..... d .. 't_ of ~1t aicJ'08Ole ,.,. alUtllte. 
r.cb .1_ ,.,. ... an ........ of two \0 to\l" "'~t.,lGM. n.. ,,... 
wen Ht ... Hd wf.th\l1.ohlol'Ue'l10 aoid Jtl'lor to boao~taa .. tbIt ..,. 
, .... WlI .. I'd." .. "f&J1.eble. Tb1e._ 1Ml.teYtld to N due to ....... to1oPtll ' 
tMerpol'8tln ~ ,be ~cl.1.g GI tblt t1M.. ru.» part1ftlal"1r 
nn.tw ta the We 1\1 ___ 1_ tor uJa,..... -ht.II_ .. 1I1Ube ... J.c1at 
f". tab,. lV. do M\ n~ t. ... blolo,1oel s.a..,.,.t.la. 
1M ,'_ltart ...... ., ........ , ,baG __ et t.bIt .. 
-'. 
l1abt11" .. 1n4 ..... 1."17 ..... "". n... .......... ....-tfa1l7 
t ........... of iMol'JC)ftUoau iD u.. toU_hI utd.u,wbtola nt •• _ 
; ~I .. 
tM "... ...... "tiled -la& J's.~,otdM ., .. ~\1_ of OM 
a1o~ pat IdllU1MI". Ib.-, _tal ~u ......... , .. ill 1II1 .. W, 
at_ • t."oW ........ 18 L-1IHb10S'dae ......... Ua ...... ". ..... ... teet. 









































































































































































































































































































































































.... , .... -.u.,,_ ~"1MIl .. '-... AlM, tJla ... ~ of 
~tal ell. 18 the t..-,. 1aYt"Itl,.U,loa d .. an .... ,. ~'1aa 
of otber -taell_ 111'04.,.4 tna t·M alq,j •• 
tAl'tLl lJ 
.-ret 
===, 7iM. ~'1cmI 
~-- &. 0.001 ± 0.-
W,. , 0.017 :t O.GQJ 
0 ...... U 0.0,)1 1: 0.001& 
SId ....... .,a 11& O.oll:!:O'-' 
Pttulk17 
.,. 6 0.1.)1 ± O.ocn 
1..ala 11 O.lA ±OAJ 
f_ a 0.1. ± 0.-. 
1. .PhI-ad. •• tba It ...... ± U. .-.,.. _ .... ,s .... til.., _liMIt • .,. ealeulaW hw· _~ t • ....... 
S",-'s.... 
1.11_ HId t.-lee OOIIblMd. 
A ~ ....,. .. \be ~ of _Wold_ ., a' " ... .,. ... 
_ted the, _hi ts.. sa \be 110ft ..uw ~ UJaw .. ,.. .......... 
tMe .... 1'4 (Mtlebt. .... ltId.Sku, ,,.). Ie ..... 111 •• ',-," ... ot \hM 
plOt. or __ \IolI_ ia pi"'''' , ............... . 
..,. ... , ..... 1M ........ to lie a. -. ................. 1.,.. 
I1OJ"al 11"1" ia tM .... of _ltat. w.14td ..... .ow. (~ 
" .iIdla%' ........ of , .... &DIS l1wr t1Htte 1a 
" 
Tabla IV an.. • 81labUJ Meher Nt.1 .. "bwch .. ~1au" \be ..... U-
tatlYe relAt.lcmeh.1p. TbW, ~ WO _1 ...... 'l;rpu .~ W ...... 1e .. 
anothe,.t,a \hi. bl._deal •• pect.. tha .... '- tu\bcJr ..,...s.n tbe 
.1a1lal'1t7 of dUtenft\ _llpa • .tS... 1ft n,.rd M ."U nla.,,: ... 1;r 1at.I1MSO 
capuit)' fof' ~Il. 
III o ... ~ .--17 tttmr t1ttne t.o ,- ... laW. IIONal -17 
aDd akin t1 .... ('fabla tv), 1t. i. aplareat 'bllt. · ... 17 .... 180 ....... it 
aoco.part1ed 19 aD alaot;t ~told Uie .... 18 prot.e1Jl."''-1S., _... .. 
_'int, tow to.- U. '1mCt t1M.e 1,d.1aat. "bat 1\ H tM .. , .oU_ 
,....... N ta,. 1Irtu1.1jat._ ia pl'Ct.ela-labllbc _"'1f». JI !&lit-
HbI' 9! '!!Hr:IB!lM !! !Y!!!I tlHvt.X 
Ia 781e , an ~ ..... t1uu.. tv t.ale --17 , ...... 
.. _1At .kiD t ... u. •.•• .,. ..... .. sa ~, f_ .... __ .. 
taSMd, .. 81pUt.aa\ .UZE ..... t_ •• of t._ "*-~ ........... . 
......... t_ ~ ... .,. alud ."...,. ........ _ ott _ _ .. "'''flt.r' 
01 tile , .. Ie t.Sane. 'tlu,a.,. '- .. to --181 of •• -ru".,. ...... Mt4.YlV 
\9' .11.1_ .1VA .p~l .. u. .t. • puot. of ,bit alud .~. 
la •. ~ .. ., of oenas. ....... of .... ".,. .......... , 
.,.. of •• fat' bJ,.,rplula -.u..r11r ~ SA ~ ... .. 
_ ... DOt. t .. __ u.n ... "... _.1#1* of \be atn ~ (for 
nr.......... ... .... "l, lHl). ........, la ......... , .. _1_ tor "-
We , .. te ~. (taw. '), ... saau ... tUtI ...... _~. n.. 
__ IlUk "'ow,. -PPM" .,. ...... .,t4lO\ .. v. ..... 1aNA .. ltoa: ate sa 
\btl ..... fit t.'IIIIIOn. 
TAlts , 
.... rot UtW.l_= __ 
,.w.1Gnup fiete"'~l~ (Jd.~ fit ... , 
QR hid .. 
(ekla tu •• ) Ii 0.161 ± 0.011 
Cllt , .. 1M U 0.18) ± 0.011 
tell " .. ,. , e.1Sl :t O.ao? 
AU One." lk 0.3.64 ± o.oot 
11 'D" K/., II. k_ 5 flaB Mllx&t.!tI 
1\ .. lIMa t....s -wlt.b alee ... , ~11R4 ,"lst..-!_ of ••• " 
.,t. .. u. W1ll ........... ,,..,. s. pa~ ..... 1qle a~ ( ..... ,. •• 
ChuIIel'lla. 21111) 1/1 ~ of "n ..... "17 t,UIOI'I of to .. ,..~ ...... t.ad 
..... "-laW ....... U.o1 < __ a, 1,4). '1M, .. ~ 1a .1M1'1J 
_. aad ~_ ... sa .... , .... pltJAtf&t.l; •• ,.. '1 ....... ,.,., ... ,.. 
..... ta .... ., ..... t CUM,. (1M' ntlft._ ....z....a, lP5I)' lA 
Y1ew fit \bIN ••• ",na .. "PoN, 1\ ... fit 1 ..... ' .. leek t .... J! 11\11 
elt ... , of tMH.mta ... _ _ W1&r U ..... . 
OItInnatloa Oft "t. ett.u et n.nide .. , .... aU .. ....,batl-. 
as wan ... .,.a, _. Mea......s..a '" tlwt_ (1fS2). ,. ,I'M' -JontJ 
of tu npo"'a .... ". ... td _ aU-... ~ tab1bS'U.oa, _. _b.,. t.n. ... 
Mft ..... lMt. ... of .t1.sgla,teft, fdlt. eft .. , .. Yeq .. U. It s. _rih 
aetlac 111 "IU'\'S \0 t.tltlJ ft9iftlt u.t. of. ~ ot ewl'OW ~ .".Itd, 
31 
SMlblt.lcm wu ... 111\1".11 IlOfMfpeoU1c, t,ba\ ., " .. eU"J"ed With el\bW all 
... -" at· tNt .. ,. 'Jete. 81tUCUtJd • .u.., laY1 .. of \be OOllftJrta\lona 
of rial'O!dit ..,101«1 SA theM M! ..,ltm .,. ...... , .. 111d1M\1_ aft ... , 
'lariatl .. 111 'tos101\, be_ been obH.l"ft;d, ... ther tta • .., ,.".ioloPoal Sa-
11--. _ \Nt .,.'teIa _1f1~ .t.~I". few .. mplAt, ~ ....... , ..... 
.. .-tiCD of &!}prmctwrk17' ltve buad~ .1etn ... ,. .. alU111 ..... flat "0 
t~ to 1nbt.b1\ tM napl.,.\1(}D of 1),.111 _lleupaMloae ..... U...,.1 
blood ~l tw t.toet..:ro. ia 1 ... t.tu' 'tIWfmty atolOl"'- pe .. aUltUw 
(1oI'tb ud de liet.tertU". 195'0). 10 t..be avt.be,'. k.-1ftdae, .. laYM'1GI\StmII 
oa tbe otten of ._Rid boNO_ l! V1!U _ )?nt~111 ~"._ ... , •••• 
biI .. __ ..se. 
hrtb ..... r.'teY11~ (195'0) ... 1""" th* tIS.,..' _.-1 tI100d 
leftl tor .'*101 U tbe blmaft .. ".., ••• ",..--lr ......... PIN' 
.U1U1tel". Ae Ihowa ... 1':&b1. '1, h ....... utat.l .. lit ."... __ _ 
tbe _. erdfl" of _pt,,* (the fSa1 .. 1 ..... _ ODe uUllt .... , ... _ 
ett _ _ t.he pa-o'-la-lab8u.. ..... et .. "IN .. lJet4d. 
!be ,..lb11t\)' \bat ettMI'1oo1'_ .t.taa.\ttlft .r tM ... 
!~ atplQ'$t in ,be .. J! Yl!:r! ...... t_l ..... twt ntl1elU\ to .. 
AIV' aot .... "te dInt. led t.o \be ~ ,twa bl ... t-u..taa 
TA.aLI VI 
11 V!tIC mii.t1 01 itNtJlO'..Je Or: r..:.s'cn ACt'.t'fITl.1!1 
, 
• I .. I . I .. ... 
~I'ol 
A.S.l~ 'liuH 1)e'k~t.1~ ...... 1 I'ItIl1oaS .. ?taw ( ........ lIao.-) 
01_18 SkU 12 
-.- 0.079 ± o.ooll 
Cll*lAt Skin 12 IItJa4101 0.061 ± O.oos 
_ .. u.-
C)B .. \ben *-17 , .. OMS ± O.tOl 
e,a fiIotMn 
-111 1 fAI'oM 0.-. ±O.0a6 
tuao"-riAa f .. IS lODe O.l1J ± 0.0111 
'ItItIo ..... naa ~I' J .. ~ O.lOl ± O.ou 
~"MaI"1lll ,.... ) ,. ....... nae 0-'1,6 ± O.olf 
1. OM '" ,_ ............ pe .. t1.uk. 
t • .".... .. the ... IIl,. ± tJle s.nderd el'TOl". 
11 nu Ut!!! !! !!1£!!1 S! .£1! !!1t BII Ad1 •• 
18 •• 'ud, em hom .. !Ad .. t •• 1'11 111 e,l! _1e IIlce. U. llU '**-
,heW" tilat dcttea of _ •• \,-It.,. lidol'O,ftU ol ,.t.n4101 \Io-.te wekl,f ..... 
aulted sa .,prox1at:tel1 aft 80 , ... o.at lsi .... of --17 tu.n. ~1t.b: 
OOftt~ ,,.. ... , the •• a,. "n1_1 a. aU. .. 1M. Lar,. ... _ 
of rUt.7 etonpua .... kl¥ .... t4W Sa t ..... tao., t.lwqb ,be nn1va1 .. 
pnct.1.Ml2, the ... u w1"", the lal1er ... (a.~I'J 1914). !:\ bU .1M 
Mea .hG!Im _ b1e~toal .,..u. \ba\llIOde18te to ene.1w .... 17 ala-
detelopcla.a wm GOW' Sa ~ __ ~W ,,1tb .. llt.tle u ••• 1e ...... 
of ut..roM 6l1l,r tv • period et eSXt.1 k tAl'M ~ .. ,. (0.,... ... 193$). 
, 
Jf 
'1bSa """ponds to aboa. o __ t~ of ..... .........,. to,. _s.l ...,. 
p.roc1uot1cm 111 elK _1 .. (Junw aad ..... , 1tl.O). ..... , .-.pIrie_ 
be .... n 4Ut ..... .. t1'O," ...... tU:\ ~u hla~'_ eff .. sa --17 
tmao" pJ"fHh.otlM 4ft in tlW ea. ,.\10 .. -'11' _ ..... ~ ,...._. ·ftle 
waltd1'1 of ~ ..... 10. 111 aOllfll!llfba\ ~ • ......,., .... , .. 
_ld10tJed abtWe, ""' .... ~ r.r .uiMl _""M ..... __ wall Sa 
..... tK 'hOM flbto!') ,.,06 ...... 1 ... ,,,.. dlmJ1os-at. It .. alao bMD 
,..ported b7 Gard ... ,. (l,L.l) thal. ]a,... ..... of .. Ue..,. tfln laId.M\ 
... r.t r"",,". 
fable VII ... ~ .... ultl of _.~ .... laW MM_ Ina 
the aenal1;1 _~ _it .. of ....... cIevelor .. t.. _18 ......... t. \late 
-tlJdr .1-. t.,. .. 1' ut ... _"jeot to V. ..,..to1qtoal wriaUaa wtdOJa 
'IS," OMV' 11) ,be I.-lee due \0 .-PM- "'~f!4t!R ttl,.-. It. S. ~ 
(fable 'It) \be, 1\0 a1£ftttl4.Mt oUf ........ to=d tol' • ."of tM.,. .... 
fA.Jt.i: 'II 
II 'fXY!:i UF~"'t IJI &:STlt,. 011 OJ. IltiI W8 £CtlYD'I 
~ of fa1ft41 .... or JWd_lM~ 
fftatuftt ~a1na'i_ ~1 .. (~I/IHr) 
.., a. .. O.o?f ± 0'" 
.IOla L 10 \0 SO 041 ±O.oog 
Ilrtnu ) 10 0.100 t o.ooa 
~H ) 2) 0.019 ± 0.007 
Ia\l'oftrl I • 0.071 ± 0.006 
1. tw. .... ..sr.u.o. "" .. _ .. u!.l. 
,. kpfta • ., •• the a .. ale ± ,,. .. ~ eJTOJ'. ). rna table VI. 
laid 111. !t! .ui '!!!!!J!:B!!IBI • !!fI .. £i!ll:!!!% !tIBSI 
"- ,''-ltaJ7 .lIe tv __ 1M __ uW .. '- J.Me ...... ,
te , ••• ill ........ ,..1 .. c- u4 ~,,,,,.,). ........ , t • .... 
f_lea ., .. ,1 __ ...... ,ral.t .\be 1dJ.k Wl--. baa .,.. ......... .. 
baYiae l'1li: eft., .. the pl'MaftMntM· h .. ltJ1 .... ll-H:1D1 et ...... 
! .... pt.A~ ... (~Dtt. U-J). 
fa .b~ flU .. ,....... ..... _lwMt_ all fit ........ 
. 
....... , ad1al\ ttl .. __ '01' t_ ".1 ... '7 ............. _Vai_1_ .p" 
...... "fhouQb U.U .,. ~ 'rea r ... t.o elwNo -mM, the COfIpariHt:l 
&I bod1 .. 1 __ .......... UA ........ iat.J1ovu.. aeoerdlnt to .pa 
_ appJ'OJi1at.l;F U. .. t.,. _h fit ,_ ............. ,. ... \he 111_ ... 
.,., little .. llh' s. .... after M.l~ (."... ..... 11 ..... tIIOflt.ba) 
'" 
.... ~. 1)"pt.l·~ CVYM tu .".1_ :atoe 61M ~ DO app''''' 
iH,... 1a -iPt r~ tl~ l..al .. ,.at_ tew '- fl_ .... et ap, ~ 
~ _1. . 1&1.d aWI's.iMi4l¥ •• pA<W t,. u. fcuUa '- .. atnb ~ 
(.taWI J 19'9). 
An1:al ~I'ot Iad.7 r1\\11'&·1'7 t4en, .. Not. .. tta.,-
~, 
_1_ 
WaSp,* Ctd tW.lPt- <III> ,.. 0-. .lIdal-
C3K .1. Wi 11.1 ± OJ. 1.5.3 ± C,.OIi SllJ ± 1.4 
eli ,--.le JS 2).0 + oJ. 1.61 ± 0.0&. 11.1 ± 1.4 
Tel! "eM'" 21.1. ±o.) ~ II.,' ± 1., 
" 
2.26 ± O.Ob 
it 1Ipt"MMd u U. • .,.nee ± U. _'-__ " enol'. 
Tabla n alloW. , ... __ fl_1ttli\t'ftll bo4;y_lrJ1t. ... latlcmaM, t. 
, .. 'UJiJ'M ~ wn. 11wa at «luran,..... !be IMIll' .. 1' _lu wbiOb 
.... 1.0 .. .., cOMl4e ... bly ta the OM tel' elaftD wmti old CJH f_.lwe, tbtNgh 
tIWJ ft, ........ cm17 tour tdce. fbe tour '\0 'k atltl _luu, ~I' •• how 
t.M ... ftlatto.hlp.8 1ft !.l>le Vilt. OM ~b. WilMa ._.leo baa SA-
oluded 1ft 'able nod, sa ...,amon to the lov\o Ittx ~ .1_, 
W1eat. .a .... liw lewUq lD -1P' f. f •• lotI poII .... 11ll t._ .1lktutor 
\baa tOI' tM tMl8",.", I •• lea • 
.la .... pa\W 4Ut .... S. .-.,.... (tole ,u:.) 1ft the aYe." 
ptwiw"_lSb ... tor tM .. "..,. of t .. 1M • .... UC fa pJ"OJiOnlOMtelJ 
b1-,,, ,1tv:luq '.lpt t. thfa laJ'P1' f __ lea. it it apP*nnt tnm ~ lut 
oolua tMt.". U\1 .. cOMldent.loa 4.- tao\ 8IPlat. \he .ltt ..... ......... 
1'hoVCh coMlt.s.o. .. ,.. 1aOt. apeo1t1oallJ o ...... u.t t. ~ .,.u. .. , .... 
...... tlomt, U' ver1!1eclt wo1ald ••• bls.b _ .. ett .. u of ... _ II11k tao .. 
10 &441\1. to 1t. .e"" lntlMJ'llCe ....... ~ ... 
ustt IX 
It ldN f I b .... • 
, 
•• 
J.ae (aofttJ_) Iotr la1lht« ~jt) 
a,a _1 .. _~!f , .. DIl te:3H , ...... 
1 19 (41) ao (IS) 11 (U) 
4 2a (12) II (al) 16 (10) 
wi'."" ~ 21 (1I) I) (15) ae (2lt) 
8 )0 ( 9) 
" ( S) 
u .e ( ') 27 ( ~) 
.. !be ..... " III aa_1I aft .... Sa C1wa ... 
paftAtbrlMa. 
,!ttE Il. !.t! !It '1!1e!£:!ID1.H .. F!bl!KI 6IU.yDl 
Il 
In,...,.J'd to ftpnca..e.rotae- plt:u1tal)' ..... 1a., _ duten ... 
'1D the p1.\u1tan. ol t.~ with ~ w1t.hou\ "* mlk IHtoI' ... ¥'ifill"ted 
ia t.a pnte1a lIlMltnc ,.\e (table 1), .1t~ .. .......w 1ft the ..... 
par1.Ofi or ,1_1_17 .. lptlt (tabla VIlt>. ,_ .m t ... \oJ' doM ... \0 aU •• ,. 
....... apcaot of 1'1\-.116., _tato11_. tb., ,_ ... ~lGD V.alMlChik. 19~2 j 
bUM Oft t.he I~ tlc~ ."\Uti .. Pft'ri~lJ tantloaN. t.r.:at. an alte.r1Mi 
~loloD or tbl pitu1tA17 ., crmt.nbvte t.- t.he uR1aoa_ic tJ'&uaton.at1cn. 
4) 
thc~~h refleoted 1ft plt.lat: .. .,. wel,htfl, IAow. ... _..,.1It,10 wit.h ,ltu1\Uf 
40\1 rt'l 1ft 1a'blAt %" . 
~,.. 
.... rot ~i.w.~ a Ar.dMl* • lot ju!Ml OnNP De\eniMtlo • (111 ...... 18.1/2 IkNn) ( Mo'U'll) 
elM *14 .. O.l6S ± O.o1S 1..&.6 ± 0.» 
Cll' .. ~ 6 0 ... 1 ± o.QJI '..J8 ±Odt 





• .,.. ..... tQ _.n,. ± tJw "''*J''d anor. 
".. .lee. - ,be _.HI' Mild, .".. .. tobl.ft _ ... 1. leN UU .. 
9'.1 .. n.. \Mil ,1t.b ... tho ._~ 01' , .... ,...,.._ r_b iJ'OIIP', \tIoactl 
.:' , 
\lata dUtln .. tAl _, td.P1I .1p1t1etln\ (0.01 <, < O.oJ). 'lI \bU eGll1d 
be aboWa \e be "latH t.o ttiG ."atMe18 of pJ'Oteh b()~, ,\ 'ftOu1.d ._ 
to .. of .-.ter .,1_1I1M .. ,. _;~..... t.he foetal uptake ... lalt.iR fit 
~ we..... Calc\1lllte4 111 .,.. of anl ... 1_ 1*1' ~ aldMl, .. 
t .. ~ ,lARd S .... to \Ie awnataw1r 10 ,. •••• !left act.!ft tbaa Uta' 
or the _lAt. I ... alb!_ Ja'- ,be ... ",\1&11 .. \1_ a. ~Ut.h~ rfi ~ 
-~, \he 1 .. 1.. ,luId .".1_ )0 ,. ... ca\ ._ .. '19"\7 \bh that of the 
ala em tM bus.. of bodJ ,,'GMt, ...... Uf ...... , .......... , ... noW en 
hukt of tiNa _1~ (.lealo .. aa4 _l~», l'JI). 
'" 
Ibowp" .. U.'tlt" ., ~ .... ~ _ ,......,., 
.......... Oft pitu1tal"1. fII ..................... (,... I). • 
.,luat.l_ t. lbak .1'UaIe on .... 1 ... . 
1. & .... , ....... 1qn1fuwJJ Ia .............. .. 
Ml*1ta ~,. au Ma "'ft,*,. 
I. at QU,,- fill _dow ~ ,,,.,. of G)a .... ".1 •••• 
,..- _Uttl .......... ,.....JlzDa ... -- ....... II' iMl ..... 
two OCI-NdI ...,:s..,.t , ..... , 11 .......................... JMd" 
.. ,.lUea ., .. t • ..... t1M_ la v. Ittritl ....... ~ • 
..... ' .......... ,011 .... ... ___ < ........ U .. < .... 
... " < pi"""" < -..,. , ................. u.. ......... .. 
.,.111 .... 1.". Sku ...... '111117 , ........ __ ........ MU. 
M .iQIda ... N' UYU' ad _ .. , .... U ... " ..... JiiW...,,' ...... . 
-.,. ,..,. "u. ... , ... , an'_ 01 au \:1 ............ _ .. ..u 
......... ,_ .. pt. . ...,. 
). ~ •• ..,.l'W" .. , .............. ." ... ... 
a .lD ,....ta-Ja_U .... at. ot IlOnal,··,........... ,au. ..-... .. 
_ •• ". ... "s. •• 
•• ..... ... , .ttMr .II !ltD ..... Ji1I, ................ sa 
.... ,........... ".... .. JaIaIIU ...... of ..... ,.. .. I'" of ........ 
.... --lopll.". .. ..... -"'- ..,. ........... ,... ... .., .rI" 
B !Ua OR •• ,,,, ,~ ", •• aotl • .,. 
¥ 
" s. ". ..... ".., -tpW tor .. 0)1 __ .. tQJI f ••, • 
.. ,. aWJ"M1e\4tlJ \he •••• ~ both .... • t.ptt~ ........ *" 
_1. of _ QU t .. ,.. !M t.~ (",8) .ai, '-t. 1M 
.t.pU1a.u.,-~ .. pt.tvlkrlM 'baa .t.v.r u. __ ... UI " •• 1 •• 
J)Uta.o. 11\ ,n.tl1ta" ~ .. ,. ., of __ ........... tel' .u.. 
tuN......... tbIN 41ft ........ ipUkof. and loi1an .... .. ONU,. 0I'dU' t.O,1 ._, C)1f tHl_ .. ., ........ , _,1'''.-. 
,- h JI D!1I aoU'tltJ' ., pltd...., ts.. ... "'OJIl..w 
.,,. ... \0 \Ie .t...., ... lr l4IU (0.01 < , <04) ... , ., ... 
... I.e , .. 1M. .,...... ... _u fit ..,. __ , .. tn ... __ 
... "".-tdr 10 ,,.,. ......... e\lft __ *' of .. _III. ~ 
of , __ 1_ tor ,be .. .,..PI fA ttnll. (0)1" _)1' .......... 
of 'ho Id1J& ........ ,1Wi.-1'J uu.". 
library 
Stritch School of Medicine 
Larola Unive.., 
"", C. L aM ,-w, I. 1., USC, JMBl.!~ ,...,. •• 
la!!MI. Il.t'\ll .t., 'UU •• aaT'llDlii 1iiji,iJ, --_-.' . 
ISNWI, ,., ....n ... c ••• 111_, I. ,_, 1"", ....... , fa 
CI'uOv. nIl Wl __ of U. n,,...u, .!k U _ .... .
Ii'''', I. d., 19)1,. "n. ••• $1., h • .,.,..ftt1 .,..,.. fa .... fila 
........ MMk ., ...... ta 9181# IS' 614. Ii'''', I. tI., ""' ..... ,.. ... lM .,.. ",..,.,., ... nlll • .,. .... 
" .... :. ............ !dt.III, Itt. 16t. 
H .... .J. J., Uu, It, ... '--laC b4 ~ .... pt.SMJS" ."1 .... '. 
fit -- ..... , Sa ... ,. SlatE.!II.u "J m. .' }' 
...... '.I.I.~' • •• run·" ........ ' ..... ad vat ...... > 
.... dS .. " .. 2M .. fbt'" ~,. SIIItl.!ll.u)1 '1rItI.' . 
....... a ...... ~, I., 1nO, ...... __ ,. sa ............. 
., ..... ,·''' •• 11. Ml ...... lO. lU • 
.... , I. L. ......... , 4 ..... UiiO, '-, ~_\;,'. It ...... .. ,,"~t,p ................ aM -17 ClaM ~ til ... .. 
e ...... !I!b ,...., !JIU ".!!Itfu bB •• ..,. MI •. 
"1 
., 
.1 ..... fl., 1ablH. a., 1eUJ, L a., ~ I • .f ...... ~ .. I,., 
~, ... OIIN,..' • ..- .. ' •• \cM~ ., ""-l'" ~
CtllMwt.th ~ 11eou. .... ,.,.,. uJ!b,"1I ,lMla, ,. ," • 
, ....... u. 1... lPJ), ... alk' '''' ..... or ...... III ".1 •• tu •• _ 
'.'" ..... M!.ta! __ "'a~''''''' ...... 11 lOJ. 
. ' 
..... , •• I., 1ff!!_.~ ... t ...... CJd.M,' ... , •. !ltlll •• 
...... 10. JJJ, • 
....... , 1'. ,." ~ .... Iff .. , ., _JiM ........ Otuiu Gait. 
.,. tal" ~ fit .~ ... ,-~t 1ft 6 •• 
...... i.i., ~,.~." ". et \-1M ""117 GlUda.' Sa.' ~I'" 
..... lib '. 1bI ... .!I!.u,D:a., ItS. ')f • 
.,...:t,!;.!;r lItA, ~la&w.'''''.fIt -17 ~ _ Lal'" ..... ., 
.' ' ~ •• JIIO • 
......... I. V. dd Cbulberlb, r. I., 19ld, -"-1 Ao'tRot ....... _ 
-. 0ludI fIl ..... J!IIh. Bds _ Jdu l). a.61. 
GudaR, .1J. I ... Wkl-i A., UU ..... " G..a Sa ~ ... 
. lila .,M "'1'f!_ -~ &at ~lMu.,· ,!I!b '!mb ~1.1. at 
.II.f.u bB ..... fPO • 
.......... .I. ,., 1,.1_ ·!fllIettBI" Stall ....... 1.'. '--, s._, 
, ..,loJ'k. 
Gr.Ufa, i. c., a.., I., ~, ., fetwt, ~. JJ .... LwIr. I. II., 
ltJO, .,. ~ fit  Olrt- ... ....a .. _ ... ft ..... 
sa \hI .. t,· it ... ~J' )16. 
~ fl., u..,. "~tlw' m •• at ~r , ...... J't\M ... 
,. .................... .,. •• .,. t_ ., ...... filM ... ,. 6J • 
......... , 1.1'., i.,.., '."UkSII_, 0 •••• ~" C ... ".IWeIt, 
., 0., UW. *1luI1oM\lW""". I_Jrt .. l..h ...... t • 
......... ", .... w..a ......... ...,.,. PJ, .... ~ 
~ ud ~dHa of ~.,. -,_ :s,..lal 0.., 
~,. 1I1lt. ............. Jr ... 11. ,., • 
........ J ... ,', ........ I .... 11 .... _ .. ... ~ w ... , UJaI .... 
QluUtaUft ~u.." ca ... ,"'''' ... ~ IJW'-' -., 
"'"' nau..,- I.t. .tI&1IIIt !till 10t lAO. 













































































































































































































































































































....,,1. I.~ 1,.., -0.11&8 hemi .................... 1.1. Ce9"' 
.!!Iv 121 lJ • 
..... ,... It. ud ...... "1' u. L, 1'51. "1Merpo:au...., ~led Ol1eSM 
sa the ,... flit ft. ... ef .... 1 _. ~...... __ ,. 
£I ... , _. J8l. 
'"-... r •• .11'., 1'''_ .~ of tate ................ Sa ..... ~ 
~s.. J..s 1,01_ ~u teol WI. 
Pel .... , v. a., 11", • .... 1 .... 1 hr&Y tllutef.na'll ... ad t.M • ..,. INb*,- y'f',. J.! !&!!l!Iz. l,a. 1Cl. 
Po\.I', ,. a.. a. ~t., G. G., 19S1, -QI;latl ... "',..,.,la't,. la 
........ of .,.1 .nd t...,,. tWHt· !!!M1,r .!!!:, n. 35'S. 
"'I.!;.!: a. fuM., e. 1t., 1',)1, .,. ~.l .... 1'tt1n'~ 
t; .... ., the ARario .. LoN tit! the f1tult.u'1 Gla.,-
!!.t !I!:! !V!~ ,-.:, !!!.: hl1." "'-
__ Jail, I., a., lt39, -S'hdt. b .... 1'h:rliolOUI Orewtb B4l_ "ltbt_ 
lUte ...... it. !Ills !tIleR, It. lid. 
laauUtal, o. alld ,.w., D. L.., l1bJ, -T. ~ 0 eoat.eat or a..1 
aac! _"pla.t1o .... lu& Ip1tl\.11_ aM It. Oorhlatloe rith Iod;r __ ,. 
l.:. !!Ill 9!1!,. 1$0. 131. . 
............ , W. C. aDd .,..,.., O. I., 19S0, -rat.ftM11.tar »Setl'llNtla of 
..,.... 'I,. ntetributtM of ~ .. lri.d,.,. And CJtoc~ Oxida •• 
ia .... 1 -- Lift!' ... sa ...... ,.tala,- !:. lit. 9!wr tII1 •• 10.",. 
h17e!_S.,l94h, -..,.,...atal tmru'tl,.t1 .. O ... hUc tho 1$1e of tht 
",'.ltarr Ie """'lp-'-," ~!i!&.W2, Uu 13 • 
.......... a., lfl1S, -... ,.1 aM lut ...... l ImftlClWi ... • aM *fIoftIIo •• 
... -.,. ... t. 1'1.", ...... a ~ ~ !!lU, • .,.,.'1. l'I,r 
..... of the _..u of .. Jill.. '&"iiii~, ..... ,s • 
....,..'" ... ft, eel. !IJr r. I •• ut .... 
fShpecm, w. I •• _, I. W. ad _ •• H. D_. 1,.. -labl\)"loa. of IIttql-
... ~~_u ..,. ~•• !slIeSt, U6. 3)1. 
lRi~ .. til' .......... I., UfO, ... ,.... ,."..sa .,....s. • Jt!a-
II· 1'''''1" .... ,taI et 'Ile ~tl_ of ~\blM1ne lnto • , 






























































































































































































































































































































































































































































































































































































































































































































ra.om.k. t. c., w~:;. J., !k:,.. .... t .... '.le, tJ. 11., lISlt 
*St'C&41ee _ the .. to. &ad rnt.lft -.W .. of ... ,
""-, ..... .!Ilu U. $91. 
Il'U., G. A ... attlell. F .. A., 19'ul, .,. r ...... 't_ of e,.\ .... ,-
i.a. bi6. 9.,.· U'I m. 
II 1 
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'lb. theeis eubd tted b7 ArUm. H. Q8l,dklllP bu beea 
read aDd approyed b7 three ",8IIbe .. ot the taoul. of the 
Str.l.toh School ot M'etI1c1M, LeJ81a Uni_rai •• 
'l'be t!nal aopiee b .. be_ -s,necs. b7 the director 
01 the tha1a and the 8:lenatu. .. which I!pp8anl belAN 'ftI'.lt1. 
the .fa'" that 8.1l)1" neeea8U7 chan&ea haft been 1nCOJ'pOfttN, 
.. that \be tbe81. 18 now Ii" t1nal appNl'Il Wi ttl NteNnee 
to ocmtent, toa, cd mechanical &OOUft07. 
1he tbe81a 18 tbereto .. aooep\ed 1n partlal tul1'Ul. 
unt ot the ~te toP \he D .... of Master or Sal __ • 
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